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(54) Abstract Title 

Seal assembly for a rod 

(57) The seal assembly for separating a region at a higher pressure p1 from a lower pressure region p2 has a 
first, elastomeric, sealing element 5 having a sealing lip engaging the surface of a rod 2 and a second, PTFE, 
sealing element 6 having a substantially rectangular shape in cross-section. The PTFE element 6 has an 
inclined surface 7 meeting the rod at an angle a and a lubricating pocket 9 is formed between the two sealing 
elements, improving the friction behaviour of the seal. 
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Sealing assembly for sealing a rod-like element 

The invention relates to a sealing assembly for 
sealing a rod-like element, wherein the sealing assembly 
maintains a pressure difference which prevails between the two 
zones which are separated by the sealing assembly. 

Sealing assemblies of the type defined have been known 
for a long time and are often called gas spring seals. They 
have the purpose of sealing a guided and sealed rod in such a 
way that a pressure difference can be maintained between the 
two sides of the seal. 

In most instances involving a gas spring seal an 
elastomeric sealing lip is used which is intended to achieve 
the desired effect, i.e. maintaining a pressure difference. 
However, known sealing assemblies of this type have the 
disadvantage that, depending on the gas spring pressure, the 
breakaway force and friction can attain very high values which 
can be harmful. 

Therefore, the object of the invention is to develop 
a sealing assembly of the type defined, in such a way that the 
breakaway force and friction values of the assembly remain low 
even if the pressure differences to be maintained are high. 

The invention therefore provides a sealing assembly 
for sealing a rod-like element, wherein the sealing assembly 
maintains a pressure difference which prevails between two 
areas which areas are separated by the sealing assembly, 
wherein a first sealing element in the form of a sealing lip 
of elastomeric material which sealingly abuts against the rod- 
like element, and a second sealing element in the form of a 
seal made of polytetraf luoroethylene (PTFE), wherein the second 
sealing element is of substantially rectangular shape in cross- 
section. 

Preferably, the first sealing element faces that zone 
in which the higher pressure prevails. Furthermore, the second 
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sealing element is preferably arranged in the immediate 
vicinity of the first sealing element. 

According to the invention, therefore, instead of the 
known conventional elastomeric sealing lip a two-component 
design for the sealing assembly is proposed. Furthermore, an 
elastomeric sealing lip is provided on the front side thereof, 
facing the pressure zone. In operation, this lip is lubricated 
very satisfactorily by the upstream oil cushion, which builds 
up and, at the same time, it has very good sealing properties 
against the gas pressure, as a result of its high degree of 
elasticity and low set behaviour. According to the invention, 
a second sealing location, which is made of PTFE material, is 
provided downstream of the elastomeric sealing lip. Boundary 
friction prevails for the most part in this zone of the gas 
spring seal so that the very good sliding friction properties 
of the PTFE material are utilised. At the same time, the 
contact pressure on the material is distinctly lower here than 
in the front zone of the seal, i.e. in the vicinity of the 
elastomeric sealing lip, so that the creep tendency of the PTFE 
material under high pressure loading does not have any 
appreciable relevance. 

In a further embodiment, it is provided that the 
surface of the second sealing element facing the rod-like 
element is arranged at least partly at an angle (a) to the 
surface of the rod-like element. This angle (a) may be between 
0.5° and 30°. 

The sealing assembly according to the invention 
performs particularly well if a lubricant pocket is provided 
between the first sealing element and the second sealing 
element. A further reduction in friction can be achieved by the 
use of this lubricant pocket. 

One example of an embodiment of the sealing assembly 
is illustrated in the drawings, in which:- 



Figure 1 shows in detail a section through the sealing 
assembly and the contact relationships with a rod- 
like element to be sealed, and 

Figure 2 shows the entire seal in its mounted position. 

According to Figure 1, the sealing assembly 1 abuts 
with friction against a rod-like element 2 and seals it. In the 
upper zone 3 of the rod-like element 2 a higher pressure p x 
prevails than in the lower zone 4, where the pressure p 2 is 
lower. Conseguently, the sealing assembly 1 seals the rod-like 
element 2 with respect to the pressure difference A p = p^- p 2 . 

For this purpose, the sealing assembly 1 comprises, in 
a known manner, a first sealing element 5 in the form of an 
elastomeric sealing lip. However, a second sealing element 6 
of polytetraf luoroethylene (PTFE) is disposed downstream of the 
first sealing element in spatial proximity thereto. As is 
clearly evident from Figure 1, the PTFE seal 6 is of 
substantially rectangular shape in cross-section, even if the 
seal is slightly distorted whereby one portion of the seal 6 
can be flattened by an angle a. The sealing element 6 is 
located in its axial position by a piston guide element 11, on 
one side, and by the elastomeric sealing lip 5, on the other 
side. 

In this case the surface 7 of the second sealing 
element, which faces the rod-like element 2, is partly 
flattened by the angle a relative to the surface 8 of the rod- 
like element 2. Especially good lubricating conditions can 
thereby be achieved. 

The lubricating conditions are also improved in 
particular by providing a lubricant pocket 9 between the 
elastomeric sealing lip 5 and the PTFE seal 6; a further 
reduction in the friction between the sealing assembly 1 and 
the rod-like element 2 can be achieved thereby. In particular, 
a further reduction in friction can be obtained as a result of 
the lubricant pocket 9 which, after a number of strokes, is 
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partly filled with the oil remaining in the surface roughness 
of the piston rod element. 

The proposed design of a sealing assembly makes it 
possible to provide a composite seal which is optimised with 
respect to friction. The sealing assembly is of compact 
construction and, therefore, is suitable for long-term stable 
use. 

As is evident from Figure 2, the entire sealing 
assembly can be mounted in a tubular element 12 which effects 
satisfactory location of the sealing assembly 1 relative to the 
rod-like element 2. The sealing assembly 1 itself is stabilised 
by a reinforcing element 10 which, in the example of 
embodiment, is disposed within the elastomeric. material of the 
first sealing element 5. 



Claims 

1. A sealing assembly for sealing a rod-like element, 
wherein the sealing assembly maintains a pressure difference 
which prevails between two areas which areas are separated by 
the sealing assembly, wherein a first sealing element in the 
form of a sealing lip of elastomeric material which sealingly 
abuts against the rod-like element, and a second sealing 
element in the form of a seal made of polytetraf luoroethylene 
(PTFE) , wherein the second sealing element is of substantially 
rectangular shape in cross-section. 

2. A sealing assembly according to Claim 1, wherein the 
first sealing element faces that zone in which the higher 
pressure prevails. 

3. A sealing assembly according to Claim 1 or 2, wherein 
the second sealing element is arranged in the immediate 
vicinity of the first sealing element. 

4. A sealing assembly according to any one of Claims 1 to 
3, wherein the surface of the second sealing element facing the 
rod-like element is arranged at least partly at an angle (a) 
to the surface of the rod-like element. 

5. A sealing assembly according to Claim 4, wherein the 
angle (a) is between 0.5° and 30°. 

6. A sealing assembly according to any one of Claims I to 
5, wherein a lubricant pocket is provided between the first 
sealing element and the second sealing element. 

7. A sealing assembly substantially as hereinbefore 
described with reference to or as shown in the accompanying 
drawings . 
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